first reported the presence in4 liver extracts of a growth factor for Leuconostoc citrovorum. Such a factor has been found both in liver extracts and in concentrates of vitamin B12 prepared from the fermentation liquors of Streptomyces gri8eu8 (Lees & Emery, 1949) . Our aim has been to produce a concentrate of the factor, free from vitamin B12, in order that it might be tested clinically for activity against pemicious anaemia. To help achieve this, a microbiological tube assay was developed.
EXPERIMENTAL
The microbiological tube a8say
The assay differs from the assay of vitamin B12 with Lactobacillu8 leichmanii, to be reported elsewhere (Lees, Tootill & Emery, 1950) , only in the nature of the test organism and its maintenance and in the omission of tomato juice from the medium. The test organism is strain ATCC 8081 of L. citrovorum (Sauberlich & Baumann, 1948) , maintained by fortnightly transfer in stab culture in the medium: Difco yeast extract, 0-3; glucose, 0-5; agar, 1-5%. 
Purification of the factor
In view of the findings of Lyman & Prescott (1949a) , it was considered that the use of acid-exchange resins should offer the simplest method of separating the two factors, the L. citrovorum factor being adsorbed on such resins, but not vitamin B12.
A sample of the weak base anion-exchange resin polyvinylchloride-ethylenediamine was obtained from the Chemical Research Laboratory, Teddington. The resin (10 g.) was put in a glass column, 1 cm. in diameter. The resin was washed with 10% Na acetate buffer at pH 4-5 (250 ml.) and with water until the washings were acetate free. A liver extract (25 ml.) produced by the method of Laland & Klem (1936) , containing the L. citrovorum factor at a concentration of 50 L.C. units/ml. and a potency of 1 L.C. unit/mg., was passed slowly through the column. The column was water washed. The filtrate contained 4 % of the input factor, but over 80% of the input vitamin B12. The column was eluted with the same acetate buffer (100 ml.) to give a dark orange eluate containing 40% of the original L. citrovorum activity. In order to determine its potency, attempts were made to extract the factor from this eluate with phenol, but yields were very poor. The final potency was only about 0-7 L.C. unit/mg., indicating that the material was still contaminated with acetic acid or Na acetate or both.
In order to avoid the use of acetate, the strong base anion exchange resin IRA 400 (Rohm and Haas Co.) was A number of samples containing the factor were examined by the method of paper-strip chromatography. The developing solvent was butanol-acetic acid (9: 1) saturated with water. After development, the strips were dried and examined on plates inoculatedwith L. citrovorum. Under the conditions used, the L. citrovorum factor was found to have an RF value of about 0 7, compared with an 1F value of about 0 3 for vitamin B12 (on Lb. leichmanii plates) and 0-8 for thymidine (with both organisms).
Clinical testing of a concentrate of the factor, free from vitamin B12, in pernicious anaemia, showed that it gave no erythropoietic response. A recent paper by Laland & Dedichen (1949) indicated the presence ofleucocyte-stimulating activity in purified liver extracts. In a personal communication, Dr Jens Dedichen has told us that a concentrate of our citrovorum factor showed similar activity. This will be further investigated and reported on in due course. After this work had been completed, a paper by Lyman & Prescott (1949b) appeared, stating that the citrovorum factor was retained on IRA400, while Lb. leichmanii activity was not. They also mentioned the stability of the factor to alkali. Further, Broquist, Stokstad, Hofnn, Belt & Jukes (1949) have published 'Some observations on growth factors required by Leuconostoc citrovorum'. Their factor, separated by paper-strip chromatography, may well be identical with the one discussed above. The activity of their fraction was also stable to alkali. SUMMARY 1. Liver extracts and fernentation liquors from Streptomyce8 gris8eu contain a growth factor for Leuconostoc citrovorum. A microbiological tube test has been developed for this factor, and an arbitrary unit has been defined.
2. The factor is not identical with vitamin B12 or vitamin B1l.
3. Concentrates ofthe factor derived from liver or from fermentation liquors, and containing vitamin B1,2 also, have been purified approxaimately ten times, and the vitamin B12 has been removed, by adsorption on the anion-exchange resin IRA 400, elution with sodium chloride solution, adsorption of the alkaline eluate on the cation-exchange resin IRC 50 and elution with water.
4. The factor appears to have no activity against pernicious anaemia, but possesses leucocyte-stimulating activity.
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